Treatment of insulin-resistant mice with the oral antidiabetic agent pioglitazone: evaluation of liver GLUT2 and phosphoenolpyruvate carboxykinase expression.
Obese KKAy insulin-resistant mice represent a model for the human syndrome of noninsulin-dependent diabetes mellitus. As such, the animals are hyperglycemic and hyperinsulinenic. Treatment of KKAy mice with pioglitazone, a new antihyperglycemic agent, lowered elevated blood glucose and insulin levels to near normal. Since hepatic glucose overproduction is a key abnormality in noninsulin-dependent diabetes mellitus, the aim of the present study was to define the specific effects of pioglitazone on hepatic glucose metabolism and release. To do so, we evaluated the expression of the major liver glucose transporter, GLUT2, and examined the activity and expression of the major rate-limiting enzyme for gluconeogenesis, phosphoenolpyruvate carboxykinase. Our results showed that GLUT2 mRNA abundance was unchanged in diabetic KKAy mice compared to nondiabetic animals, and that no changes were elicited by pioglitazone treatment. Such unaltered GLUT2 levels were consistent with a role for liver GLUT2 in bidirectional transport of glucose during physiological states of uptake or release. In contrast, phosphoenolpyruvate carboxykinase activity and mRNA abundance were concordantly elevated 2-fold in diabetic animals and were returned to normal levels after treatment with pioglitazone. Given that pioglitazone therapy led to decreased hepatic gluconeogenesis while insulin levels were concomitantly lowered, it appeared that pioglitazone acted to restore sensitivity to insulin's normal inhibitory actions.